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and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard (Part 2) which is identical with ISO 7530-2 : 1990 'Nickel alloys — Flame 
atomic absorption spectrometric analysis — Part 2 : Determination of cobalt content* issued by the 
International Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards 
on the recommendations of the Methods of Chemical/Instrumental Analysis of Non-ferrous Metals 
Sectional Committee and approval of the Metallurgical Engineering Division Council. 

The text of the above mentioned ISO standard has been approved as suitable for publication as 
Indian Standard without deviations. Certain conventions are, however, not identical to those used in 
Indian Standards. Attention is particularly drawn to the following : 

a) Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain international standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their place 
are listed below along with their degree of equivalence for the editions indicated : 



International 
Standard 

180 5725:1986 



ISO 7530-1 : 1990 



Degree of 
Equivalence 

Not Equivalent 



Identical 



Corresponding 
Indian Standard 

IS 5420 (Part 2) : 1973 Guide on precision 
of test methods: Part 2 Inter-laboratory 
testing 

IS 14644 (Part 1) : 1998 Nickel alloys — 
Flame atomic absorption spectrometric 
analysis — Method: Part 1 General 
requirements and sample dissolution 

This standard has been issued in nine parts. Other parts of this standard are : 

Part 1 General requirements and sample dissolution 

Part 3 Determination of chromium content 

Part 4 Determination of copper content 

Part 5 Determination of iron content 

Part 6 Determination of manganese content 

Part 7 Determination of aluminium content 

Part 8 Determination of silicon content 

Part 9 Determination of vanadium content 

Parts 7, 8 and 9 will be issued in due course . 

in reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules 
for rounding off numerical values (revised/. 
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Indian Standard 

NICKEL ALLOYS — FLAME ATOMIC ABSORPTION 
SPECTROMETRIC ANALYSIS — METHOD 

PART 2 DETERMINATION OF COBALT CONTENT 



1 Scope 

This part of ISO 7530 specifies a flame atomic ab- 
sorption spectrometric method for the determination 
of cobalt in the range of 0,01 % (m/m) to 4 % {m/m) 
in nickel alloys. Typical compositions of some nickel 
alloys are given in ISO 7530-1, annex B. 

The general requirements concerning the appar- 
atus, sampling, dissolution of the test sample, 
atomic absorption measurements, calculations and 
test report are given in ISO 7530-1. 



3 Principle 

Dissolution of a test portion in acid and aspiration 
of the test solution into an air-acetylene flame of an 
atomic absorption spectrometer. 

Measurement of the absorbance of the resonance 
line energy from the spectrum of cobalt and com- 
parison with that of calibration solutions at a wave- 
length of 240,7 nm. 



4 Reagents 

In addition to the reagents listed in ISO 7530-1 
following special reagents are required. 



the 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 7530. At the time of publication, 
the editions indicated were valid. AH standards are 
subject to revision, and parties to agreements based 
on this part of ISO 7530 are encouraged to investi- 
gate the possibility of applying the most recent edi- 
tions of the standards indicated below. Members of 
lEC and ISO maintain registers of currently valid 
International Standards. 

ISO 5725:1986, Precision of test methods — Determi- 
nation of repeatability and reproducibility for a stan- 
dard test metfiod by inter-laboratory tests. 

ISO 7530-1:— ^\ Nickel alloys — Flame atomic ab- 
sorption spectrometric analysis — Part 1: General 
requirements and sample dissolution. 



4.1 Strontium chloride, solution. 

Transfer 113,5 g of strontium chloride hexahydrate 
(SrClj-eHjO) to a 600 ml beaker, dissolve in 400 ml 
of hot water (50 °C to 60 °C), cool and transfer to a 
1000 ml one-mark volumetric flask. Make up to the 
mark with water and mix. The strontium chloride 
should be free of heavy metals. 



4.2 Cobalt standard reference solution (1,000 g/l). 

Weigh, to the nearest 0,001 g, 1 ,000 g of cobalt metal 
of 99,9 % {m/m) minimum purity and transfer to a 
400 ml beaker. Add 30 ml of hydrochloric acid 
(P20 - ''.''S g/iTil) diluted 1 + 1 and heat to com- 
plete dissolution. Cool, transfer to a 1000 ml one- 
mark volumetric flask and add 35 ml of hydrochloric 
acid {p2o ~ 1,18 g/ml). Make up to the mark with 
water, mix and store in a polyethylene bottle. 



1) To be published. 
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4.3 Cobalt, standard solution (50 mg/l). 

Pipette 50 ml of the cobalt standard reference sol- 
ution (4.2) into a 1 000 ml one-mark volumetric flask 
and add 50 ml of hydrochloric acid (pjo — 
1,18 g/ml). Make up to the mark with water, mix and 
store in a polyethylene bottie. 



5 Apparatus 

The apparatus required is specified in clause 5 of 
ISO 7530-1. 



6 Sampling and sample preparation 

Refer to clause 6 of ISO 7530-1. 

7 Procedure 

7.1 Preparation of test solution 

Proceed as directed in 7.1.1 to 7.1.4 of ISO 7530-1. 

7.1.1 Primary dilutions 

7.1.1.1 Initial dilution for 0,01 % {mim) to 
0,10 % (mIm) cobalt 

Transfer the test solution (7.1) to a 100 ml one-mark 
volumetric flask. Add 4 ml of strontium chloride sol- 
ution (4.1). Make up to the mark with water and mix. 
Remove any products of hydrolysis by settlement 
and dry filtration or by centrifuging. 

7.1.1.2 Initial dilution for 0,1 % {mIm) \o 
4,0 % (w/m) cobalt 

Transfer the test solution (7.1) to a 500 ml one-mark 
volumetric flask. Add 20 ml of hydrochloric acid 
{P20 ^ 1.1B g/ml). Make up to the mark with water 
and mix. Remove any products of hydrolysis by 
settlement and dry filtration or by centrifuging. 

7.1.2 Secondary dilutions 

7.1.2.1 Secondary dilution for 0,1 % (mlm) to 
0,8 % {mjm) cobalt 

Pipette 50 ml of the solution from 7.1.1.2 into a 
100 ml one-mark volumetric flask. Add 4 ml of 
strontium chloride solution (4.1) and 3 ml of 
hydrochloric acid (/>2o = ^-^^ g/ml). Make up to the 
mark with water and mix. 

7.1.2.2 Secondary dilution for 0,4 % (mlm) to 
4 % {mjm) cobalt 

Pipette 10 ml of the solution from 7.1.1.2 into a 
100 ml one-mark volumetric flask. Add 4 ml of 



strontium chloride solution (4.1) snd 5 ml of 
hydrochloric acid {p2o - 1.18 g/ml). Make up to the 
mark with water and mix. 

7.2 Reagent blank solution 

Carry out a blank test in parallel with the determi- 
nation, following the same procedure and using the 
same quantities of all the reagents. 

7.3 Cobalt calibration solutions 

Using pipettes, transfer to each of five 100 ml one- 
mark volumetric flasks, ml, 5 ml, 10 ml, 15 ml and 
20 ml of cobalt standard solution (4.3). Add 4 ml of 
strontium chloride solution (4.1) and 5 ml of 
hydrochloric acid (p2o ~ 1.1B g/ml). Make up to the 
mark with water and mix. 

7 A Calibration and determination 

7.4.1 Atomic absorption measurements 

Proceed as directed in 7.4.1 of ISO 7530-1, using a 
wavelength of 240,7 nm and an air/acetylene flame. 

7.4.2 Preparation of calibration graphs 

Proceed as directed in 7.4,2 of ISO 7530-1 

7.5 Number of determinations 

Carry out the determination at least in duplicate. 

8 Expression of results 

8.1 Calculation 

Proceed as directed In 8.1 of ISO 7530-1 

8.2 Precision 

8.2.1 Laboratory tests 

Twelve laboratories in six countries participated in 
the testing of this procedure using five samples of 
nominal composition given in table 1 

8.2.2 Statistical analysis 

8.2.2.1 Results were treated according to ISO 5725 
as described in 8.2.2 of ISO 7530-1. The results of 
this analysis are given in table 2. 

8.2.2.2 Three laboratories* were rejected as 
Cochran outliers; two for sample 825 and one for 
sample 3927. 
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9 Test report 

Refer to clause 9 of ISO 7530-1 



Table 1 — Nominal composition of test samples [% {m/m)'} 



Sample 


A! 


Co 


Cr 


Cu 


Fe 


Mn 


Ni 


51 


Ti 


825 


0,2 


0,07 


21 


1,6 


30 


0,7 


Remainder 


0,4 


1,1 


902 


0,4 


0,05 


5 


0.04 


48 


0,4 


Remainder 


0,35 


2.5 


3920 


0,15 


2 


19 


0,1 


3 


0,3 


Remainder 


0,8 


2,3 


3927 


0,1 


1 


20 


0,05 


44 


0,4 


Remainder 


0,8 


0,6 


7049 


1 


0,01 


15 


0,15 


7 


0,8 


Remainder 


0,3 


2,3 



Table 2 — Results of statistical analysis 



Sample reference 


Mean % (m/m) 


WIthln-lafooratory 
standard 
deviation 


Between 

laboratory 

standard 

deviation 


Repeatability 


Reproducibility 


825 
902 
3920 
3927 
7049 


0,067 

0,046 

2,01 

1,03 

0,007 2 


0,0006 

0,001 2 

0.029 

0,016 

0,0002 


0,002 1 
0,001 7 

0,0 

0,022 

0,000 9 


0,001 6 

0,003 5 

0,082 

0,p45 

0,0006 


0,0060 

0,0060 

0,082 

0,077 

0.002 6 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reafifirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Handbook' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc : No. MTD 28 (3962), 
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